1 
TERMINATION 


MDAC 
CIC-1-1 

MDAC 
IC-1-1 


FG 
SEL 


FG 
SEL 


FG 
SEL 


COMBINER CC” ”" 

FG1 BO 
a" FG2 B4 

FG3 88 


DEPTH 


SPARE 


VERT 


96 


92 


WIDTH 


HBLW 


95 


FORIZ 


SL 


LL 


6L 


LSIN HOLVHSN3O NOILONN JA 


ө. APO EET 3 ° 
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B |Z uu > _ 
B το Ш I). — 
παν e 
ος 

" S SYNCH VS yax H aud 


7 |= ERO 68 


mmm = ΡΕ 
ΕΕ [— | | 
23 RPUDI3 | Вро81|8 ETE PNE 


2 оруды! PPUAIS E ΕΕΒΕ’ 2 
E pesa ШГ ш 
26 25 
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» lexus ΙΕ ЕН 


| |rega [46 Есз02. E6202 
Fe ga |96 155 peso BS ¢2 010 


"I 
«0797 | Jed || თი. 


Дре 9 | ве | | аа [| | = PP йет] “ate E | 
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x "E БЕСТІ. ESSERE 
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INTENSITY CFG ΑΜΡ 
RED 1 

GREEN 1 

BLUE 1 


(AF-BE) 
(BI-AJ) 
(JE-FI) 


De: 1 
De: 12 
Tes 23 
SPARE 


INTENSITY 
RED 1 
GREEN 1 
BLUE 1 
RED 2 
GREEN 2 
BLUE 2 
RED 3 


GREEN 3 
BLUE 3 
RED 4 
GREEN 4 
BLUE 4 
RED 5 
GREEN 5 
BLUE 5 


RPU NEST 


1 


CODE | DAC BITS | VOUT | FREQ | TYPE 
oe” [mo | в ІШІ 
|| 1111. 
| [|| 
BIN | D 8 +10 


|| 


RPU NEST 1 


d 60-67 SPARES 
70-77 


3 CIC-1-1 
6 CIC-1-2 
4 CIC-1-4 
CIC-5 


თო № — 
= 
თ 


RPU NEST 2 


BITS |VOUT |FREQ | TYPE 


100 VERT BLKG START 
101 VERT BLKG WIDTH 


102” MISC T (SEC ОУ, EX3, SB, 
VIDEO SEL) 


103 OVERLAP (FRAME) 


400 CONTROL 1 (RATES, 3D) 


H POSITION CFG AMP CIC-1-1 
V POSITION 

WIDTH 

DEPTH 


BLKG START CFG 
BLKG WIDTH CFG 


БУ loct 
70 | 160 SPARE 
71| 161 VERT CTR 
72| 162 H BLKG START 
731 163 H BLKG WIDTH 
78 | 170 MASK 1 RAD 
τοι 171 MASK 2 RAD 
ТА | 172 MASK З RAD 
7B| 173 HEIGHT 
80| 200 MASK 2 SIN 
81| 201 MASK 2 COS 
82| 202 MASK 3 SIN 
83] 203 MASK 3 COS 
| 
d 210 
| SPARE 
8F| 217 
PCB CIRC 
5 20 
2 8 
1 3 
8 


RPU NEST 2 


CODE | DAC | arts | VOUT | ЕВЕС Î ТҮРЕ 
τεμ MEE | l | 
BIN | MD 11 +10 | HF | CIC-1-3 
MD 


REVISIONS 


45P-\WRAP 26 GAUGE WIRE TO PIN 18 FEED THRU HOLE IN ROW 41 
rå -WRAP 20 GAUGE WIRE TO РІМ а ¢ 


DATE 


DESCRIPTION 


[LTR | 


NOT GRAYHILL MFG 


ὙΠ: 
doc 


CES 


llo PN DP SW 


ი 
x 
4 
(c 
J 
E 
< 0- 
; : 
41131241344. 
Ў Γ 

2 
: 
6 თ 
doque E = 
ЖУКЕ ЕДЕ 
5г44444544% 
NER ZE F T t ¥ 
ВЮ 8.319 = = Z = 
E 
cy He" و‎ 
4 ШЕ 
d Τα 
თი uy 
3355 
| 3 
«Зао 


O 
Lm E 


MF CAPS 
\ AF CAPS 


SONU 


Me Res. 
Ye WATT Res 


DOAL ра VAR 
мыть ZANAN -DG 
I Q 


-2ZM-ig)  BOANS 
TRY 


τος ICIS” 8 


711629, 


SOLDER, OT 


< 


т 


Va ATT 


3540 VENT 
HEATER 


Gas ANST RES 
4432. NAT RES 
SID V4 WATT 

ZAMP Pits яды — 


loop! CAPS 


+ PIN 


loc c 
ELL 
тү: 


AMS 


74-524- 


-- — — 
жалы асы 


1 


/ N2 


COMPUTER IMAGE 


ATA CORP 
FUNCTION GENERATOR 


| 
N 
4 


SOLDER | CAP 
LEAD TO PIN 


|. OTHER το END 


PLANE G PANES ` 


010713L1 


SE ο Б mun. 


Board Layout 


6 SOLDER DIRECTLY το VOLTAGE PLANE 
ER END DIRECTLY TO GND PLANE. 


C э- е 


\ 


COMPUTER IMAGE FUNCTION GENERATOR* 


PREPARATION FOR WIREWRAPPING 


REMOVE PINS ACCORDING TO ASSEMBLERS LAYOUT SHEET 
CUT GROUND PLANE ACCORDING TO ASSEMBLERS LAYOUT FIG. 1 


WITH KROY LABELING SYSTEM LABEL ALL LOCATIONS ACCORDING TO ASSEMBLERS 
LAYOUT 


SOLDER 18 GUAGE BUSWIRE FROM PIN *22—62 TO *Z9-63 TO DIGITAL GROUNDPLANE 


AND FROM PIN *Z9-122 TO *29-125 TO DIGITAL GROUNDPLANE 


xir sei 96 XC Ж Ж lel ЖК Ж ЖЖ Ж XC XC ЖЕ tele te ЖК Ж ЖК ote ЖЖ Ж Ж toto tote ЖК Жз o a К ose xe ote ЖК А Ж ЭК Ж Ж deo kok Ж Ж 
** YOU ARE NOW READY TO GO TO WIREWRAP LIST. GOOD LUCK AND HAPPY WIRING ** 
жж жж 


жж 


REFER TO ALL SOLDER AND WIRING NOTES WHILE FOLLOWING WIREWRAP LIST ἈΞ 


e 26 2X ҳе Жоке ж XC е XC ae X Sk fe ok XC 2 e XC X XC Sk 2 ЗЕ XC Sicya 2 XC 2ჯ 2 Sik XC e XC XC 2 XC a XC XC XC ЭК ЭОК 2X IC 2 > XC XC Ж XC ЖК XC 2; XC Ж le 26 Ж ape Sk XC ЖК ЖК 26 X % 


SD.1-1 SOLDER .1 uf CAPACITORS TO PINS ON WIREWRAPLIST. DISREGARD THE X 


IN FRONT OF PIN POSITIONS. SOLDER OTHER LEG OF CAPACITORS DIRECTLY 
TO THE DIGITAL GROUNDPLANE. 


SD.1-2 САР51 ARE .1 uf CAPACITORS. ΟΝΕ LEG IS SOLDERED TO THE PIN LISTED 


SD.1-3 CAPS AND CAP4 ARE 1 uf CAPACITORS. CAPS IS SOLDERED WITH ONE LEG Т.2-2 
AND THE OTHER TO T.2-3 CAP4 IS SOLDERED WITH ONE LEG TO T.2-9 AND ΤΗΕ 


SD.2-1 WITH А SIX INCH LENCTH OF 26 GUAGE WIRE, STRIP INSULATION FROM WIRE ANI 


Sp.2-2 WITH A SIX INCH LENGTH OF 26 GUACE WIRE, STRIP VIRE AND WRAP ONE END 


THE OTHER LEG IS SOLDERED DIRECTLY TO THE ISOLATED GROUNDPLANE. 
CAPS2 ARE 1mf CAPACITORS. ONE LEG IS SOLDERED TO THE PIN LISTED. 
THE OTHER LEG IS SOLDERED DIRECTLY TO THE ISOLATED GROUNDPLANE. 


OTHER LEG TO T.2-10 


WRAP TO PINS LISTED. INSERT OTHER END OF WIRE THRU NEAREST HOLE IN 
BOARD AND SOLDER DIRECTLY TO VOLTAGE PLANE (VCC). 


OF WIRE TO PINS LISTED AND SOLDER OTHER END DIRECTLY TO THE DIGITAL 
GROUNDPLANE. 


SD.2-5 WITH 18 GUAGE BUSWIRE SOLDER TO BUS PIN %70-57 SLEEVE WIRE AND 


SOLDER OTHER END DIRECTLY TO ISOLATED GROUNDPLANE 


PP.1-1 ALL WIRES MUST BE WRAPPED DIRECTLY TO A GROUND PIN 


PP.1-2 ALL WIRES MUST BE WRAPPED DIRECTLY TO A VOLTAGE PIN 


PP.1-3 ALL WIRES MUST BE WRAPPED TO THE ISOLATED GROUND PINS 


PP.1-4 GROUND WIRE OF TWISTED PAIR MUST USE ISOLATED GROUND 


*TWIST* 


GROUND PIN. WRAP ΟΝΕ END OF BLUE WIRE TO PIN LISTED. TWIST WIRES TOGETHER 
AND WRAP BLUE WIRE TO NEXT PIN LISTED. WRAP REMAINING WIRE TO GROUND PIN. 
FOLLOW TWISTED PAIR ROUTING DIAGRAMS. 


*ROUTE* REFERS TO А ROUTING DIAGRAM 


SK RE be XL OK e XC oe HEE ote ole X XC XC XC XC XC 2 XC XL XL XC X X X X 2 X XXX TIM P O R T A NT XX 3 XC XX XC XC XC XX XL XL X ЖА XC XL SKR ae ae eae XC XC XL k 2K 


жжжжжжж XC 2 XC жк NC Жжж ЖОК жж XL 26 XC KC XC XC XX ae XC XC IC 75 XC XL XC ἃς ah XC XX 5k Si АА XC je XC 2X 2: e XC afe 35 ж 


4 


жж жж жж 


acc DO NOT DEVIATE FROM WIREWRAP LIST AND ROUTING DIAG кокк 
CORPORATION 


STANDS FOR TWISTED PAIR. WIRE WRAP ONE END OF YELLOW WIRE TO CLOSEST 


y 


“FUNCTION GENERATOR 


*NOTE* 
CAPS 


*NOTE* 
CAPS1 
CAPS2 
“NOTES 
CAPS 
САР4 
*NOTE* 
+5P 


*NOTE* 
-CNDP 


*NOTE* 
-GNDI 
*TWIST* 
BMCLK 
*TWIST* 
BMCLK/ 


*TWIST* 
BMCLKD/ 
XIV IST 
MCLK 

*NOTE* 
*TWIST* 
AOUT 

*TWIST* 


ED.1-1 
XA.1-20 


XG.6-18 


SD.1-2 
X1.1-4 
Х722-2 
5,1-3 
I sane 
ХР.2-9 
SD.2-1 


А.4-16 
ТЬе 28 


SD. 2-2 


8:4-8 
J.6-9 


SD.2-5 
*27 0-57 
ES .l1-1 
1.1-4 
FG.1-2 


2%1-2 
L.4-9 


FG.1-3 
Jude 
FG.1—4 
dis 1=1 
РР. ἘΞ 
FG. 1-5 
ФУ1-3 
EG. 156 


XC.1-20 
XJ.6-18 


ІТ, 


XT.2-4 


νεο 
XI» 2=10 


Α.5-18 
N.5-18 


A,5-C 
L. 5-8 


ж20-87 


ХЕ.1-20 
XL S218 


Do 


E.4-2 


*11/16/81 


XR.1—-20 
XN.5-18 


E.4-16 
V.3-18 


C.5-9 
R.5—9 


ХА.5-18 
Kh. 5=18 


a 


PAGE 


xC.5—18 
52-18 


G.6-18 


ХЕ.5-18 
XV.3-18 


J.6-18 


PAGE 


*11/16/81 


*FUNCTION CENERATOR 


122-10 


Ј.3-1 


ЕС.1-7 


*TWIST* 


"29-5 


HSYNCH/ 6.1-13 


FG.1-8 ΄ 


*TWIST* 


*Z0-€ 


SSYNCH/ UW 121 


Rea 


* EN D* 


LL Баги 


ΝΟΤΕΣ 


Rhee 


*END* 


-GND 


Ρ8.1-0 


e... 


Vvg-6 


T.'2=8 


PP.1-4 


*NOTE* 


E. 1= 20 
G.5-14 
L.5-16 
R.2-14 


C.5-16 
G.4-14 
L. 2=16 
R.1-20 


C e= 16 
G.5-14 
α 5-16 
Ν.4-20 


ЖОР 


№ 


A δρ 


*END* 


+5 


4,1227 ж20- 55 


+15 


T.1T4 *20*-55 


е 


V X2-1 


162-2 


Qv ::.2-: 


Slice ж70-70 


RPUA?Z 


COPYRIGHT BY AJA CORPORATION / 


*FUNCTION GENERATOR *11/16/81 PAGE 5 
RPUA1 ს>1-2 *20-71 
9... А.1-4 20-72 
RPUAS А.1-6 *70—-?% 
RPUA4 A.1-8 ж22-74 


RPUAS 8711 "20-75 
RPUA6 А%1-15 *70-76 


RPUA? Α.1-15 LOETI 
RPUA8 Anf-1T7 ж70-78 
*ROUTE* PG.2-2 


ВА? K.5-1 25-18 
ВА1 K: 1= 18 #.8-2 
BA2 Rl LE ÀA.2-15 
BA3 A.1-14 Жс 
BA4 k;l-12 A.2-8 
Ө... A159 A22=6 
ΒΑΘ 8,1-7 A.2-4 
BA? A:1-5 А„2=2 
BA8 А4.1-5 А4.5-5 


*ROUTE* FG.2-3 


FAQ G.4-9 E.4-14 А.5-1 C.5-1 Е.5-1 G.6-1 2.6-1 
L.5-1 N.5-1 R.5-1 1.3-1 ۷.3-1 

PAL G.4-10 Е.4-15 A.5-2 c.5-2 5.5-2 6. 6-2 2.6-2 
L.5-2 N.5-2 R.5-2 1.3-2 V.3-2 

FAZ G.4-11 %.4-12 Α.5-5 0.5-3 E. 5-3 с.6-3 1.6-5 
L.5-3 N.5-3 В.5-5 1.3-3 V.3-3 

FAS C.4-14 Α.65-4 C.5-4 E.5-4 с.6-4 J.6-4 L.5-4 
N.5-4 R.5-4 T.3-4 V.3-4 

FA4 C.4-13 А.5-5 C.5-5 Е.5-5 с.6-5 2.6-5 1.5-5 
№.5-5 R.5-5 1.3-5 V.3-5 

Ф:- C.4-12 А.5-6 C.5-6 Е.5-6 с.6-6 

N.5-6 R.5-6 1.3-6 7.3-6 

FAG C.4-11 4.5-17 0.5-17 %.5-17  G.6-17 


COPYRIGHT BY 


*FUNCTION GENERATOR 


FAG 


O: 


*ROUTE* 
RPUDO 
RPUD1 
RPUD19 
RPUD11 
RPUD12 
RPUD13 
RPUD14 
т RPUD2 
RPUDS 
RPUD4 
RPUDS 
RPUD6 
RPUD? 
RPUDS 
RPUDS 
*ROUT E* 
818 
801 
8010 
8211 


@ nie 


BD13 


5-17 


A.4-14 
N.25-716 


A.4-13 
N.5-15 


À.4-12 
N . 5-14 


FG.2-4 
8+1=2 
Е.1-4 


51-8 


C.1-11 
C:1-13 
6.1-15 
C.1-17 
E.1-6 
E.1-8 
E.1-11 
E.1-13 
E.1-15 
E.1-17 
C.1-4 
C.1-6 
FG.2-5 
A$5-11 
(45-11 
C.1-12 
C.1-9 
C.1-7 
C.1-5 


Rael 


А» 9—16 
E sm LO 


Μα haat 
RIS 


А.5-14 
R . 5--14 


ж20-10 
"720—142 
* 20-20 
"219-21 
*20-22 
*70-25 
*20—24 
*20—12 
*20-15 
ж20-14 
%20-15 
*Z0- 16 
*Z0—17 
ж70-18 
ж20-19 


N.4-3 
N.4—-4 
N.1-14 
N.3-13 
N.5-14 


425-17 


Tode 


C9316 
T9716 


555-258 
50-15 


C.5-14 
T.3-14 


N.1-3 
MI. 1 >4 


N. 3-8 


*11/16/81 


V.5-17 


E.1-18 
Е.1-16 


РАСЕ 4 


G.6-16 J.6-16 5: 5=16 


G. 6=15 746-420 iy ands 


G.6-14 J.6-14 L.5-14 


E.2-6 
E zl 
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*FUNCTION GENERATOR 


BD14 
ο: 

BD3 

BD4 

BD5 

BD6 

BD? 

BD8 

BD9 

*ROUTE* 

FDO 

FD1 

FD2 

FD3 
e... 

FDS 

FD6 

FD? 

FD8 

FD9 

*ROUTE* 

LFD2 

LFD3 

LFD4 

LFDS 

LFD6 
o 

LFD8 

LFD9 


C.1-3 
B.5T1*2 


‘Geto el 


J.6-11 
L.5-11 
N.5-11 
R.5-11 
T.3-11 
V.3-11 
FG.2-6 
4.5-7 
C.5-7 
E.5-7 
G.6-7 
J.6-7 
L.5-7 
N.5-7 
R.5-7 
Т.2-19 
1.2-16 
FG.2-7 
R.1-18 
R.1-16 
R.1-14 
R.1-12 
R.1-9 
R.1-7 
R.1-5 
R.1-3 


N.3-18 
N.4-7 
N.4-8 
N.4-15 
N.4-14 
Ν.4-17 
Ν.ὅ-6 
M.5-4 
M.8-7 


donar 
T2559 
T.2—33 
Ts: 261 
Т.2-29 
Lecter 
пете 
72285 
Ton? 
V.3-7 


* 20-97 
*2€—-96 
ж70-95 
*20-94 
*20-93 
*22-92 
*70-91 
*720—02 


M:1=6 
®„1—12 
C.2-3 
E.l1-T7 
E.l-5 
E1595 
Nall} 
N.1-13 


R. πο 
R.1-4 
R.1-6 
η τς 
R.1-11 
R, πιο 
41-16 
Es 1=1Y 


2 


*11/16/81 PAGE 5 


E.1-14 Е.2-1% 
E.2-14 
E.1-9 
C.2-4 
6.26 
Ee ta 
Cote Сета 
C.1-14 C.2-14 


ο dup cad AJA CORPORATION / 


*YUNCTION GENERATOR 


XX 


ND* 


ф:::/ 


РЕМ/ 


SWAVO 


SWAV1 


λος τς 


A.2-14 


A 


A. 


A 


4219 


2-3 


u2=9 


A257 


A 


BHSYNCH/ 
BSSYNCH/ 
ὃν 
с. 


С 


q 


cy q q Q 
. 9 9 . 


„2—9 
Θ...... 


BSSYNCH 


2-10 
2-12 


42-18 


51-2 
G.1-10 
G.1-4 
52210 
52-32 
С„2=15 
CRAT? 
C.2-5 
Cå2=" 
Α.4-5 
Α.4-4 
А.4-5 
С,5-2 
С.5#5 


° * © “Ὁ LJ 9 . . 
pm 


ხხ то» ον Wr tig 


9 
к> 
! 
сы 


A.3-11 
N.5-8 


C.5=12 
T.5-12 


C.5-15 
T+ ος 


0.5712 
T S= le 


R411 


G.5-5 


*11/16/81 PAGE 6 


A.5-8 Ὁ E.95-8 G.6-8 
Ry. S=8 T.5-8 V.3-8 

mold G.6-12 1.6-1@ L.5-1e 
V .3-10 

59-510 (6-15 7.6-13 banus 
Y. 2-13 

E.5-712 G. 6=12 1.012 Lama 
VOR ke 

R.4-11 

7.4-10 
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x 
*FUNCTION GENERATOR *11/16/81 PAGE 7 
C. 3-7 C.3-7 C.4-6 
ο... Α.4-10 С.4-15 
E.2-10 | F.2-1€ Е.5-11 
E.2-12 B.2-12 E.3-13 
Е.2-15 . Е.2-15 E.3-14 
E.2-7 Е.2-? E.3-6 
E.3-10 Е.35-10 E.4-4 
F.3-12  E.3-12 Е.4-5 


52-19 C.4-3 BO 15 

E. 3=7 Е.5—-? Е.4-3 

FCLK/ R.2-1 Rog-4 К.2=19 7.4-3 
FSYNCH αι 5 L.2-19 L.3-13 1.4-13 
б„1=6 G.1-6 4.5-4 

G.1-8 8%5-6 G.1-8 

C.2=6 C.2-6 J.4-4 

G.2—-8 G.2—-8 44.475 

G.4-8 G.4-8 G.5-10 

C.5-2 C.5-8 G.5-4 


G .5-8 C.4-10 σος 


ICLK G.4-6 4292-12 J.5-109 
IEN J.3-13 Дж 5-15 

J.1-8 J.1-8 4.2-4 

7.2-5 d ie ჰ.2=12 

J.3—11 J 1-9 J.5-11 


J.5-3 G.2-15 7.5-3 


J 576 62-1 J. 3-6 

J. 3-8 А.4-9 C.4-9 Е.4-9 Ј.3-8 
Ј.4-6 ез-г 4.4-6 

Lo 2=12 G.4-3 Баета beso 


COPYRIGHT BY [n 


CORPORATION 


^ 


EN 


*FUNCTION GENERATOR *11/16/81 PAGE 8 
L.3-1@ L.2-'6 L. 5-18 Lh.ó-11 
L MESE G.4-5 55-18 L.4-12 1.4=5 
L.3-5 G.4-4 τ. 559 
Б»? L.35-7 L.4-10 L.4-11 


LCNTROL/ A.3-13 6. ὅ-15 Ν.1-9 
LDAC/ 898=11 R:2-6 ж70-98 


LFREQ/ ჩ.8-15 М.5-11 N,4-11 


LOADM G. 579 Fome 

LOADM/ G. 3-8 7.2-10 J.3-9 

LPHASE 665-1 JRL LL 

LPHASE/ A.3-14 C.2-9 E.2-9 უშ .1=18 


N. 15318 М.1-10 Ме2-11 ! 
Nc 6 1-12 Ν.2-15 
М1 5 N.1-15 N.2-14 


e... №1 ο N. 273 
N 1-5 Νο N.2-4 
M.1=7 N.1-7 M.2-6 


N.5-12 NS 5-2 B.5-15 
N 5515 N.5-15 R.3-14 
M.5-16 М.5-16 Ενας 


Ν.5-19 Ν.6-19 В.5-18 


N. 5-2 N.5-2 R.35-3 
N 22558 8,3-5 R.35-4 
N.3-6 N «2-6 Rag 
М.5-9 Ν.5-9 В.35-8 


N.4-12 N.4-12 R.4-13 

e N.4-15 R.4—14 
N.4-16 N.4-16 R.4-17 
N.4-2 N.4-2 R.4-3 


N PEE еи e NR ΕΘΕΤΕ BE [n CORPORATION / 


*FUNCTION GENERATOR 


N.4-5 
Φ..: 
N.4-9 
PEN 
PSYNCH 
R.3-12 
R.3-15 
R.3-16 
R.3-19 
R.3-2 
R.3-5 
R.3-6 
R.3-9 
R.4-12 
R.4-15 
R.4-16 
R.4-2 
R.4-5 
R.4-6 
9.4-9 
RPUIOSL/. 
RPUSTRB/ 
RPUWRT/ 
RSSYNCH 
SSPEEDO 
SSPEEDO/ 
SSPEED1 
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DESIGNATION QNTY PART # MFG REMARKS 

H1 1 741,508 TTL 

F1 1 T4LS244 TTL 

H2,H4 2 74LS123 TTL 

K1,K2 2 MPY-8HJ TRW 

V2,V5 2 NE5534N Signetics Op Amp 
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V1,V4-7 2 4TOMRes 1 Watt 
V1,V4-8 2 510 Res 1 Watt 
N.L. 8 .1 uF Caps 

N.L. 2 2 Απρ Pico Fuse 
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K.2-9 
LDACi 
LDAC1/ 
LDAC21 
LDAC21/ 
LDAC23 
LDAC23/ 
LDAC3 
LDACS/ 
S.1-4 


Dae 
Bo er 
Fatala 
*20-98 
F.1-11 
ж70-108 
ναι 
* 23-38 
FF o 
*z@-48 
3.1-2 


V.5-8 
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Sa lo 5-7 ү. 2-3 
Os. o 1.4-2 Y.6-8 
“ა рә ¥ .5-3 


T1712 E1512 V.I--11 V.2-2 
V.1-14 Ү.1-14 ye 


V.1-16 Swt- V 2212 
V.1-6 V + 456 V.5-6 
Vater? Vd ү.3-4 
T2198 Vz1-8 Ү.2-5 
7.3-?7 Ү.1-4 7,5-7 


V.4-12 V.4-12 V.4-11 V] 5=2 
V.4-14 V.4-14 V. 6=C 


V.4-16 5.2-5 7.4-16 

V.4-6 V.4-6 V.6-6 

V.4-7 V.4-7 V.6-4 

V.4-8 V.4-8 V. 6=5 

V.6-7 V.4-4 Vos 

ҮСОМВ1 V.4-5 V. 5-6 ж70--51 
VC0M82 Va ο 5 V.2-6 «20952 


P 


TOTAL 


NUMBER OF WIRE WRAPS: 


TOTAL PINS USED: 501 
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MONOLITHIC VIDEO 
D/A CONVERTERS 


8, 9, 10 BIT, 20 MSPS 


Models: TDCIOI6J-8 PRELIMINARY INFORMATION 
TDCIOI6J-9 
TDCIOI6J-10 


The TRW TDC1016J-8/9/10 bit D/A converters 
are capable of converting a digital signal into an ana- 
log voltage at the rate of 20 megasamples per second 
(MSPS). No external input register, deglitching, or 
resampling is needed. No operational amplifier or 
buffer is required at the analog output. 


All parts have 10 bits of active digital input. 
Three accuracy grades are offered: 8, 9, 10 bits. 
Simply grounding the Vcc terminal causes the inputs 
to become ECL compatible. 


SYFILYIANOD V/G O3GIA 9IHLI TONOW MYL.. 


The TDC1016J is patented (U.S. Patent No. 
3283170) with other patents pending. 


FEATURES 


8, 9, and 10 bit accuracy 
20 MSPS 
Voltage output 


% 
Ὁ 
5 
= 
3 
> 
© 
= 
5 
2 


ECL or TTL inputs (only -5.0V supply required 
for ECL mode) 


Single ended or differential ECL inputs fo {ο VY. 


ΑΙ! data registered on chip 


A te З= š TTL/ECL INPUT BUFFERS 
No deglitching circuit required 


° 
° 
° 

: m Усс 
e Output disable capability [πι qu 
e Differential phase: 0.59 ECL =0 V 

MASTER-SLAVE 

e Differential gain: 1.096 REGISTER 
e 


Binary or two's complement input 


e Zero and full scale control for easy calibration 


e Data inversion control 
e Monolithic, bipolar 
e 40 pin ceramic DIP " 
Ek А CURRENT 
e 0.6 W power dissipation SWITCHES 


APPLICATIONS 
e Video data conversion 
NETWORK 
3X or 4X NTSC color 
3X or 4X PAL color 
e Color/B&W graphics 


UTRUM VOLTAGE 
M U 
e CRT displays *Differential ECL mode only 


А 5 ; j ^ CI Z ) 
e Waveform/test signal generation J > «Ὁ | st des Fi І 


РА 
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LSI D/A CONVERTERS 


DATA, 
CONTROLS 


CLOCK 


Усс 
(+5.0V) 


Фет 


Ее — qo 


Figure 3. Digital Input Equivalent Circuit, ТТІ. Mode Figure 4. Digital Input Equivalent Circuit, ECL Mode 


Performance characteristics, over recommended operating temperature range 


TDC1016J-8 TDC1016J-9 TDC1016J-10 


*759 requires outside trim 
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151 D/A CONVERTERS 


SPECIFICATIONS 

Absolute maximum ratings (beyond which the useful life may be impaired) 
SUpplyivoltage n aV GC: е оны ыу ён eder els ο ος tp μον BE νο ΑΚ ο A ES -0.5 to *7.0V 
VEE ono ο ο ο ORAE D Sa Tern] RITE Тазы ο ο М a0 5 ыла al sa A БОЛГ, E *0.5 to -7.0 V 
Input: voltage; digital =““ს”””””"""""'"'""""”"”წ”"”"'"''""!!""''""”"!'“” ––_..-–- -7.0 to *7.0 V 
analog ground. «e νο tuu a Soy А Т o Ore a O ESLA NSLS аЬ S -1.0 to +1.0 V 
„I. თითა -უ33<-<---------22___-_-__-_ -7.0 to +7.0 V 
Output voltage. . salame ο p жоюу SIG s YU xe ο ο BERET ο ο ___ -2.0 to +2.0V 
Temperature: operating, ambient. бале no merge DEAR AS SOS NU SENE hae _–-––_ ДАМ eue uf /”ჩმზმცნმძზ” -55 to 415000 
JUNCTION ¿ ον БЫ σα μένος САЛЛАП A exe XD. Sara Ie eere АН ολ МАМ V MM eoi ας ЖЕУ %1759С 
lead “soldering (10 seconds асы აა აა ' ”'""'"""""”''"-_--._–---_-––.._..-–-. +300°C 


Vcc. Supply voltage 

ΝΕΕ, Supply voltage 

ΝΒΕΕ, Reference voltage 

ΤΡΥΝ1, TPWO. pulsewidth (see Figure 1) 
τς, Input register setup time 

ΤΗ, Input register hold time 

TA, Operating ambient temperature range 


Compensation capacitor 
(between COMP and V Eg) 


TEST CONDITIONS мм | rve* [ max | min |τυρ-] max] UNIT 


Supply current Vcc = MAX, Veg = MAX 10 
Supply current Vcc = MAX, Veg = MAX 100 


Reference input Vee = MAX, VREF = -1.0 V 0.1 
current 
Full scale analog | Veg = NOM, VREF = -1.0 V, RL > 10K2 -1.0 | -1.030] -0.970 
Output voltage 
Zero scale analog | Veg = NOM, VREF = -1.0 У, RL >10KQ 
output voltage 
Digital 

VIH High level input 
voltage 

VIL Low level input 
voltage 

ΠΗ High level input Vcc = MAX, VEE = MAX, Vj = 24 V 
current МСС = 0 У, VEE = МАХ, Vj = -0.81 V 

lit Low level input Vcc = MAX, Veg = MAX, V = 0.4 V 
current УСС = 0 У, VEE = МАХ; М} = -1.85 V 


"МСС, МЕЕ, TA = ТҮР 


Switching characteristics over recommended operating temperature and supply ranges 


PARAMETER TEST CONDITIONS τε 


Fc Maximum conversion rate 
Tporr Ladder turnoff delay RL = 752 
TOON Ladder turnon delay RL = 759 


TDS Data turnon delay, Figure 1 RL = 7582 
TSET8 Transient settling time, Figure 1, 0.20% RL = 75% 
TSETS 0.10% 
TSET10 0.05% 
Output transient (glitch), energy RL = 750, midscale 
amplitude 
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LSI D/A CONVERTERS 


PACKAGE INFORMATION 
TDC1016J-8/9/10 


,PIN 1 


# IDENTIFIER 


| NC 1 | 

VEE 2 END VIEW 
| COMP 3 | 

v jJU s 

| ж». | τ᾽ ] 0.090 

GND 5 
| AGND 6 | i 
| Αουτ 7 | —-|[-- 0.011: 0.001 
| AGND 8 τ | 
| Усс 9 = | 0.600 ç 

DGND 10 9 

| NDIS 11 o | 
| CLK 12 e | SIDE VIEW 

CLK 13 
l NDIS 14 | | 

Di 15 

| MSBipi 16 | 0.125 MIN 

N2C 17 
| D2 18 | ono | | | 
| D2 19 | 0.017 + 0.002 ---] 
| МЕН 20 | 
| | 
| | 
LOTAW inc. 1979 E THERMAL RESISTANCE DATA 


NOTES: DIMENSIONS IN INCHES. Junction to case 0 с = 25º C/W 


UNUSED PINS CAN BE LEFT OPEN. Case to ambient CA (Still air) = 25? C/W 
Case to ambient cA (5 ft/sec airflow) = 15º C/W 


INPUT CODING 


INPUT 
თ 


OUTPUT | FUNCTIONAL DESCRIPTION 


. Force high 
i Force low 


1111111111 -1.0V Inverted 
0000000000 0.0V 
0111111111 0.0V Two's complement 
1000000000 -1.0V 
0111111111 -1.0V 
1000000000 0.0V 


Two's complement inverted 


x - Don't care 


TRW reserves the right to change products and specifications without notice. This 
information does not convey any license under patent rights of TRW Inc. or others. 
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LSI MULTIPLIER 


8x BBIT PARALLEL 
UNSIGNED MAGNITUDE MULTIPLIER 


Model: MPY-8HUJ PRELIMINARY INFORMATION 


m 2 ς КІ 


Тһе MPY-8HUJ is a high speed, TTL LSI 8 x B bit 
parallel array multiplier, operating on unsigned magni- 
tude inputs, and yielding a double precision product. Its 
low power and high performance is the result of a 
proven method developed and patented by TRW (U.S. 
Patent No. 3,900,724). The main internal multiplier 
array logic achieves a speed-power performance of less 
than 0.8 pico-joules per equivalent gate. 


Four input and output registers are provided, along 
with 3-state outputs. These registers are positive-edge 
triggered D-type flip-flops with independent clocks. 


Applications for the MPY-8HUJ include digital video 
signal processing and digital filtering. It is ideal for ex- 
tending the multiplication capabilities of microcom- 
puters, since all the interface circuitry but the address 
and clock decoder is included on chip (see page 6). This 
multiplier is pin— compatible to the MPY8HJ and 
MPY8AJ, except that it operates on unsigned magnitude 
numbers, while they operate on two's complement 
numbers. 


FEATURES 


* Double precision product 
е 45 nanosecond typical multiply time 


@ Much lower power/less space than MSI 
equivalent multipliers 


* Includes input and output registers 


LSP REGISTEH 


* Single chip, bipolar, TTL 

® Single bus or multiport operation 
e Radiation hard 

e Three-state outputs 

* Single power supply, +5V 


e Easy interface to microprocessors 


*  Zero-nanosecond register hold time 


* Worst case specs across full voltage and 
temperature ranges 
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MPY-8HUJ 


y — o OUTPUT 


Figure 1. Equivalent Input Schematics 


TYPICAL 


50 75 100 125 
CASE TEMPERATURE,ºC 


Figure 3. Multiply Time Versus Temperature Figure 4. Typical lag Versus Tease 


THREE-STATE DISABLE DELAY LOAD 
TO 5002 


OUTPUT T 
PIN 
ον Tois n 


15 ΡΕ = 
IN3062 


Figure 5. Test Loads for Delay Measurements 


SPECIFICATIONS 

Absolute maximum ratings (beyond which the useful life may be Impaired) 

Supply-VOltagé* « ;-. a a 'შ'" cav SUS ako ast αν ы foc A. κό p Be θὰ dp ie us нг etra gatur Ἂν. ООО: 740^ V. 
Input voltage ................ WI bier თო... eds p) vu Oto: 55M 
ОЧҮр УО! абе «t '-"'''”')!!ს”სს,ს".“ ον ο Ду Чыл XGA E Жол 32m even ae e M ου. Oto 55V 
Operating: temperature-tange (Теңбе т g p wer qe POR AU ec Nou. ук Rub m к SURE AUS εν -55°C to 125°C 
Storage temperature range .............. ао КЕ ა, . . . 65°C to 150°C 
Lead temperature (10 весопс5)................. .__. Ж КЫЗ ο do MTE ος 300°C 
JürtctionvteémpelatutB^ ps o su ua э Аы ырас куе TW ooo АА ke DE C ον, he Ы» ‚зб а т-н 175°C 


Recommended operating conditions (required for the part to meet published specifications) 


MP Y -8HUJ 
MP Y -8HUJ-1 


Supply voltage, Усс 


High-level output current, Іон 


Clock pulse width, tpw (measured at 15V level) 


Input register setup time, tg (see Figure 6) 


Input register hold time, tH (see Figure 6) 


Operating temperature (Т ambient! 
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SPECIFICATIONS 
Electrical characteristics over recommended operating temperature ranges 


MPY-8HUJ 
MPY -8HUJ-1 


PARAMETER 


CONDITIONS 


UTE — Low level 


input current 


EEE: ROSS. 
RNO 
| : 
HH — High level 
input current 
input voltage 
Vin — High level 


| input voltage 


VoL — Low level 
Output voltage 


Уон - High level 
Output voltage 


lon = -0.4 mA 
TRIM = TRIL -ον 


Ig, 11Z — High Vcc = MAX 


impedance output Уон * 2.4 v 
Current TRIM=TRIL=5.0 V 

lo HIZ — High Voc = MAX 

impedance output Voy 794v 

Current TRIM=TRIL=5.0 V 


LI 
v =5.0 V 


Switching characteristics over the recommended temperature and voltage ranges 
T rype |. MPY-BHUX1 | 


See figure 6 


Load 1 
See figures 5.6 


Output delay 


TENA 
3-state enable 
time 


7015 
tate disable 

time 

*NOTE: At Vec = 50 v, TA 


Load 1 
See figures 5,6 


Load 2 
See figures 5,6 


MPY-8HUJ 


TS TH z 
INPUT 
INPUT ΗΝ N 
CLOCK / 


OUTPUT 
CLOCK 


T mc 


OUTPUT 


TRIM, TRIL 
(See below) 


THREE-STATE 
OUTPUT (HIGH IMPEDANCE) 


Figure 6. Timing Diagram 
GLOSSARY OF TERMS 


an Commercial temperature range — O to 70°C still ambient air, case temperature stabilized under power. 
Timing transitions — except for τρις, all time measurements are made when a signal crosses 1.5V. 


+0I§1 7 delay time from a 0 > 1 transition of TRIM or TRIL (measured at 1.5V), until the output pin under test drops 
500mV below the previous quiescent logic 1 output voltage (See Figure below). 


ΤΌΙς0 — delay time from a O > 1 transition of TRIM or TRIL (measured at 1.5V), until the output pin under test rises 
500mV above the previous quiescent logic 0 output voltage (See Figure below). 


Χιπ, Yin — Registered data input ports. X7 and Y7 are the MSB, Хо and Y, are the LSB. Data is loaded into the X or Y 
input registers at the rising edge of CLK X or CLK Y, respectively. 


RND — Registered control input, loaded on the rising edge of CLK X. Logic 1 — adds a one to the MSB bit of the LSP output 
word (Ру), rounding it into the MSP. 


TRIM, TRIL — Logic O — The output 3-state buffers are enabled to become low impedance outputs. 
Logic 1 — The output 3-state buffers are disabled to become high'impedance outputs. 


LOGIC 1 
TRIM, TRIL А 15v 
l 
LOGIC 0 
[^ 1:1 - 
і | 
ο5ν-- | 
OUTPUTS if HIGH IMPEDANCE 
J ῃ | 
o5v— 
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ЕТА 
PT. MPY-8HUJ 


212 213 


ТОР VIEW THERMAL RESISTANCE DATA 


т i t- Pro Pay | END VIEW 
^ Pg P12 0.610 * 0.01 
A ἡ ა I wasa: 
CLK P Pia lo | :·” қ 
| TRIM PS (SB) / м 0.090 * 0.01 
| | “ооо о | 
TRIL Y7(MSB) | 2 907-105 
[esmo of P7 Y6 | | ------ 0.010 + 0.002 
г ЖЕ P6 Ys | 
| Ps GNO | 
Pa Ya 1.5 
2.000 
| P3 Усс | 
/ Р 
| 2 Y3 P | SIDE VIEW 
| ΚΠ Py Үҙ | | 
ТЕЗІ Yı \ | 
| /რ(L§8)X0 Yose) 7 | 
| n AND | | 9,325 min 
x CLK Y | 
| x3 Pç | олоо — | 
| 2 ха μμ | bah PA 
ΕΝ 5 Χο S» 
| | 
| | 


© TAW Inc 1979 | Case to ambient ca (Still air) = 259 CW 
Case to ambient cA (300 cfm) = 159 CW 


SOCKET INFORMATION 


NOTE: DIMENSIONS IN INCHES 


Wire wrap Excel 8008-003-40 

Solder tail-tın plate Cambion 703-4040-01-04-12 

Solder tail-gold plate Robinson Nugent ICN-406-S5-G 
© Zero insertion force Textool 240-3346-00-0605 
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MPY-8HUJ 


The MPY-8HUJ is an easy, low power way to upgrade the number-crunching capabilities of а microprocessor, Be- 
cause the chip comes with input registers and output 3-states, the only other chips necessary аге 4 SSI circuits to fully decode 
(if desired) the address and generate the interface control signals. Although the chip does have an output register, it can be 
made transparent to the microprocessor by continuously clocking it — no separate output clock instruction is required. In the 


DATA BUS 


ADORESS 
DECODE AND 
INTERFACE 
TIMING 


CLOCK 
GENERATOR 


Figure 7. Hardware Multiply for 8 bit Microprocessor 


9; 


ჩვ - Ais 1% DECODE __ 
PARTIAL OR 141527} TT 


FULL ADDRESS |" “ον 
DECODER 
ex bécoos =>: 


Figure 8. Address Decode and Timing Circuitry 
MULTIPLIER INSTRUCTIONS 


No-op read (open bal 
Read most significamproduct (MSP) 
Read least significamproduct (LSP) 

Do not use! (two James on at once) 


No-op load (interface test) 
Load X register, RND = 0 
Load Y register, RND = 0 
Load X and Y simultaneous, RND = 0 


No-op load Same as 0 
Load X, RND = 1 Same as 1 
Load Y, RND = 1 Same as 2 
Load X and Y simultaneous, RND - 1 Same as 3 


TRW reserves the right to change products and specifications without notice. This 
information does not convey any license under patent rights of TRW Inc. or others. 
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ALABAMA, Huntsville 
ARIZONA, Phoenix 
CALIFORNIA, Los Angeles 
San Diego 
Mountain View 
Tustin 
COLORADO, Westminster 
CONNECTICUT, Orange 
Rowayton 
FLORIDA, Ft. Lauderdale 
Orlando 
GEORGIA, Norcross 
ILLINOIS, EIk Grove Village 
INDIANA, Fort Wayne 
Indianapolis 
Kokomo 
IOWA, Cedar Rapids 
KANSAS. Prairie Village 
Wichita 
KENTUCKY, Louisville 
MARYLAND, Baltimore 
MASSACHUSETTS, Waltham 
MICHIGAN, Grand Rapids 
Southfield 
St. Joseph 
MINNESOTA, Minneapolis 


TRW SALES OFFICES 


(205) 533-7600 
(602) 971-6250 
(213) 478-0183 
(714) 571-1544 
(415) 969-6060 
(714) 973-2162 
(303) 426-0890 
(203) 795-3515 
(203) 853-4466 
(305) 772-3000 
(305) 857-3650 
(404) 447-6154 
(312) 593-0200 
(219) 432-5591 
(317) 359-9283 
(317) 457-9127 
(319) 393-8703 
(913) 236-4646 
(316) 686-6685 
(502) 426-7696 
(301) 426-1241 
(617) 890-3232 
(616) 942-5420 
(313) 559-5454 
(616) 983-7337 
(612) 854-4600 


MISSOURI, St. Louis 
NEBRASKA, Lincoln 

NEW MEXICO, Albuquerque 
NEW YORK, Rochester 


NORTH CAROLINA, Charlotte 


OHIO, Cincinnati 
Columbus 
Dayton 
Middleburg Heights 
OREGON, Beaverton 


(314) 432-2830 
(402) 474-5151 
(505) 292-0428 
(716) 424-2830 
(704) 527-1344 
(513) 521-2290 
(614) 888-9396 
(513) 298-9546 
(216) 826-4424 
(503) 643-1644 


PENNSYLVANIA, Bala Cynwyd (215) 667-3400 


Pittsburgh 
TENNESSEE, Greeneville 
TEXAS, Austin 

Dallas 

Houston 
UTAH, Salt Lake City 
VIRGINIA, Richmond 
WASHINGTON, Bellevue 
WISCONSIN, Brookfield 
CANADA 
BRITISH COLUMBIA, 

Vancouver 
MANITOBA, Winnipeg 
ONTARIO, Toronto 
QUEBEC, Montreal 


INTERNATIONAL SALES OFFICES 


(412) 344-7277 
(615) 639-6154 
(512) 451-2959 
(214) 387-3030 
(713) 772-5541 
(801) 486-5473 
(804) 288-8334 
(206) 454-0300 
(414) 475-7755 


(604) 874-2422 
(204) 775-3354 
(416) 494-5445 
(514) 341-6428 


ARGENTINA, Buenos Aires 30-4132 JAPAN, ΤΟΚΥΟ 4615121 
AUSTRALIA, Moorabbin, Vic. 951566 NETHERLANDS, Amsterdam 934824 
AUSTRIA (see Germany) NEW ZEALAND, Wellington 51279 
BELGIUM, Brussels 6600012 NORWAY, Oslo 02-786210 
BRAZIL, Sao Paulo 2409211 SOUTH AFRICA, Capetown 457656 
DENMARK, Herlev 842000 Johannesburg 6181027 
FINLAND, Helsinki 692-6022 SPAIN, Madrid 2425204 
FRANCE, Paris 7581111 SWEDEN, Stockholm 08635040 
GERMAN Y, Munich 7146065 SWITZERLAND, Zurich 429900 
ISRAEL, Te! Aviv 444572 TAIWAN, Taipei 7512062-3 
ITALY, Nionza 360021 UNITED KINGDOM, London 9025941 
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